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Vase solutions of 2.5 or 5% (w/v) sucrose markedly reduced the abscission of all open florets and buds on cut Agapanthus praecox stems.
Pulsing cut stems with these solutions was not as effective as continuous treatments. Pulse treatments with 10% sucrose for 4–24 h were relatively
ineffective at reducing floret and bud abscission but longer pulses of 48 h reduced abscission. The relative ineffectiveness of sucrose pulse
treatments appeared to be due to the low water uptake of the stems (1–3 ml/day). Reducing the number of florets and buds on an inflorescence
reduced abscission of florets and buds, and increasing stem length from 25 cm to 50 cm decreased bud abscission. This reduction in abscission is
possibly due to the increased availability of assimilates for the remaining buds and florets or reduced competition for assimilates. Exogenous
ethylene treatments (9 µl/L for up to 24 h) had no effect on abscission, although STS treatment (4 mM, 4 h) significantly reduced floret abscission
when stems were held in vase solutions of sucrose. We conclude that postharvest floret abscission in A. praecox is influenced primarily by the
availability of assimilates to the developing florets.
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Agapanthus (Agapanthus spp.) is a cut flower crop exported
from New Zealand. One of the primary postharvest disorders
associated with cut Agapanthus stems is the abscission of
florets and buds which makes the cut stems unsalable. Early
studies often implicated ethylene as a cause of postharvest
abscission in cut flowers, and suggested silver thiosulphate
(STS) alone as the effective treatment for shatter-prone species
(Halevy and Mayak, 1981). Silver ions inhibit ethylene action
non-competitively by binding to the hydrophobic region of the
ethylene receptor altering the conformation of the protein and
thus making it unable to bind ethylene. However, recent studies
have found many cut flower species do not respond to ethylene
(Van Doorn, 2002; Van Doorn and Stead, 1997). Variation in⁎ Corresponding author.
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doi:10.1016/j.sajb.2009.06.009solution uptake rates by cut stems may complicate the
interpretation of ethylene sensitivity of certain cut flower
species (Reid et al., 1980). Woltering and Van Doorn (1988)
reported that flowers of Agapanthus africanus abscised below
the sepal in response to ethylene.
While treatments that reduce bud and floret abscission in
Agapanthus have been reported, the reductions were often
relatively small and provided limited understanding of the
causes of abscission in this cut flower species (Rivera Porras
et al., 1991; Mor et al., 1984). Rivera Porras et al. (1991)
demonstrated a slight reduction in bud and floret abscission
with sucrose or silver nitrate pulse treatments. Mor et al. (1984)
reported that Ag+ alone (as STS) did not provide adequate
control against floret abscission, and while NAA sprays
appeared to reduce floral abscission, a combination of STS/
NAA and sucrose treatment was most effective in extending
the vase life of Agapanthus orientalis. Sucrose treatments
(48 h pulse of 10–20% sucrose) reduced floret abscission from
stage 2 and stage 3 A. orientalis cut stems (stems harvested
prior to floret opening) and increased vase life (Mor et al.,ts reserved.
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extending the vase life of stems harvested at more mature
stages (Mor et al., 1984). Pulses of this duration however, are
not a viable commercial practice, particularly with high
sucrose levels that encourage bacterial growth (Mor et al.,
1984).
Abscission of immature fruits or fruitlets has been studied in
citrus, pepper, and grapes, and researchers report that both
carbohydrates and ethylene are involved in the process of
abscission in these tissues (Turner and Wien, 1994; Aloni et al.,
1996; Aziz, 2003; Iglesias et al., 2006). Iglesias et al. (2006)
concluded that ethylene alone was not sufficient to activate
abscission of citrus fruitlets, and that carbohydrate content may
be a biological signal involved in the controlling mechanism of
abscission. In more recent work using ethylene-insensitive
mutants, Patterson and Bleecker (2004) demonstrated that
ethylene signaling was not always an essential component of
floral organ abscission in Arabidopsis, but that ethylene
modulated the abscission-related pathways and was not
necessary for activation of the processes.
Previous studies on Agapanthus postharvest treatments have
reported reduced bud and floret abscission but have not
prevented the process from occurring, and have not clearly
identified the causes of abscission. The current research was
undertaken to improve understanding of the postharvest
characteristics of Agapanthus and develop postharvest practices
that prevent bud and floret abscission.
2. Materials and methods
2.1. Experimental design
All experiments were undertaken on a blue variety of Aga-
panthus praecox selected by AMA Carnations (Lindsay Road,
Levin, New Zealand), and known to be susceptible to bud
drop during its postharvest life. The stemswere harvested atAMA
Carnations between 0800 and 0900 h with only 0–2 florets
recently opened (stages 3 to 4 as defined byMor et al., 1984). The
mean number of buds plus florets per stem was 58. The stems
were transported to the laboratory with the cut ends in water.
Stems were recut under water to 50 cm length (except in the stem
length experiment where two stem lengths were compared) and
placed in Erhlenmeyer flasks in a 20±1 °C controlled environ-
ment within 1–2 h from harvest (12 h photoperiod and a light
level at bench height of 20–25 µmol/m2/s provided by cool white
fluorescent tubes). Reverse osmosis (RO) water was used for all
solutions. All vase solutions and sucrose pulse treatments
contained 300 mg/L citric acid to reduce bacterial proliferation
in the solutions (Jones et al., 1993).
Treatments were replicated 5 times in all experiments except
in the STS, floret/bud number and the ethylene/STS experi-
ments where 8 replicates were used. In all experiments, a
randomised complete block layout was used, with a single stem
as the experimental unit.
After 8–9 days the stems were removed from the flask and
gently tapped, except for the STS/ethylene experiment where
stems were removed and tapped after 13 days. The number ofsenesced florets, open florets, large buds (N10 mm diameter)
and small buds (b10 mm diameter) that abscised or remained on
the stem were counted.
2.2. Effects of STS on abscission
Stems held in water were compared to stems pulsed in 4 mM
STS for 0.5, 1, 2, 4 or 24 h and then transferred to water for vase
assessment. STS solutions were prepared according to the
method described by Reid et al. (1980).
2.3. Effects of stem length and sucrose vase solution on abscission
Stems were recut under water to either 25 cm or 50 cm and
placed in RO water or 1% sucrose solution. Daily water uptake
and stem weight change were determined by weighing the
stems at the beginning of the experiment and weighing the
vases each day before and after topping up the water to a set
level on the flask.
2.4. Effects of floret and bud numbers on abscission
The effect of number of florets plus buds on an inflorescence
was investigated by excising nil (control), 50% (one side of the
inflorescence), 75% (3 of the quarters) or 87.5% of the buds from
the stem by cutting through the peduncles. Vase assessment of
stems was carried out in water.
2.5. Effects of sucrose vase solution and pulse treatments
Vase solutions of 1.25, 2.5, and 5% (w/v) sucrose were
compared to a water control and 4 h pulse treatments of 1.25, 5,
10 and 20% (w/v) sucrose. Stems that were pulsed were
transferred to water for vase assessment.
2.6. Effects of sucrose pulse time and NAA application on
abscission
Stems were pulsed with 10% (w/v) sucrose for 12, 24, 36 or
48 h. The pulse treatments were compared to vase solution
treatments of 2.5% sucrose with or without a 300 mg/L NAA
inflorescence spray (applied prior to stems going into the pulse
solution). Control stems were held in RO water.
2.7. Effects of ethylene and STS followed by sucrose on abscission
In a factorial STS×ethylene experiment, stems were pulsed
with water or 4 mM STS for 4 h at 20 °C, followed by
treatments with or without 9 µl/L ethylene for 0, 2, 8 and 24 h.
Following the STS treatment the cut stems were placed in a
bucket with 2.5% sucrose vase solution and 20 L plastic bags
were placed over the stems with the base of the bag in the
solution and ethylene was injected into the bag at 200 ml/min.
Each replicate was treated in a separate bag. Following the
ethylene treatments the stems were placed in individual flasks
with 2.5% sucrose vase solution in the controlled environment
room.
Fig. 2. Daily water uptake of the vase solution (RO water or 1% sucrose) and
stem length (25 or 50 cm) treatments.
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Data were analysed by residual maximum likelihood (REML),
and binomial generalised linear models using GenStat software
(GenStat Release 10, 2007, VSN International, UnitedKingdom).
In analyses where a generalised linear model was used, the
absence of statistically significant differences among very high or
very low percentages was established with exact binomial
confidence intervals. In the stem length experiment, correlation
between repeated measures of stem weight change and daily
water uptake were modelled with a second order auto-regressive
model. Fitted values for each treatment are presented in Figs. 1
and 2.
3. Results
3.1. Effects of STS on abscission
The STS treatments alone had no significant effect on the
abscission of florets or buds (data not shown). In this
experiment the stems were held in water following a 4 mM
STS pulse (0.5, 1, 2, 4, and 24 h) to observe abscission.
3.2. Effects of stem length and sucrose vase-solution on
abscission
The percentage of senesced florets that abscised was not
significantly different between the treatments (Table 1). The
percentage of open florets that abscised was significantly less for
the 1% sucrose vase solution than for RO water, and was less for
longer 50 cm stems than shorter 25 cm stems. The percentage of
large and small buds that abscised was significantly less for 1%
sucrose than for ROwater, for both long and short stems (Table 1).
The mean number of florets and buds that abscised from 50 cm
stems held in ROwater was 6.0 senesced florets, 6.4 open florets,
3.8 large buds and 10.0 small buds.
The fresh weight of stems increased every day during the
experiment, peaking between days 4 and 6 (Fig. 1). The stem
weight increase was significantly greater with sucrose than withFig. 1. Daily changes in stem weight of the vase solution (RO water or 1%
sucrose) and stem length (25 or 50 cm) treatments.water treatments (P=0.005) but only after the second day
(P=0.008).Water uptake increased up to day 4 and then gradually
declined (Fig. 2). Water uptake was significantly greater
(P=0.031) with sucrose vase solution than with RO water, and
from day 4 onwards water uptake was greater (P=0.059) for the
longer 50 cm stems than the short 25 cm stems.
3.3. Effects of floret and bud numbers on abscission
The proportion of senesced florets, open florets and buds that
abscised declined with increasing floret/bud removal (Table 2).
The inhibition of abscission was most pronounced for buds and
open florets, as opposed to senesced florets.
3.4. Effects of sucrose vase solution and pulse treatments on
abscission
Greater than 95% of senesced florets abscised regardless of
sucrose treatment, and the percentage of abscised senesced
florets was not significantly different between the treatments
(Table 3). Sucrose vase solution treatments reduced the
abscission of open florets, and large and small buds. At the
highest concentration (5%) this solution eliminated the abscis-
sion of open florets and large buds, and reduced the abscission
of small buds to 1%.
The 4 h sucrose pulse treatment had little effect on abscission
and there was no consistent reduction of abscission with
increasing sucrose content of the pulse treatment (Table 3). The
number of florets and buds that abscised for the control
treatment (RO water) was 7.2 senesced florets, 6.0 open florets,
4.8 large buds and 12.4 small buds.
3.5. Effects of sucrose pulse time and NAA application on
abscission
Treatment of cut stems with a vase solution of 2.5% sucrose
resulted in no abscission of open florets and less than 1%
abscission of buds. The abscission of florets and buds on stems
that were pretreated with NAA appeared to have greater
Table 1
The effect of stem length (25 cm, 50 cm) and sucrose vase solution (1% sucrose w/v) on the abscission of florets/buds on cut A. praecox stems.
Treatments Senesced florets Open florets Large buds Small buds
Vase solution Stem length (cm) Mean (%) 95% CI Mean (%) 95% CI Mean (%) 95% CI Mean (%) 95% CI
RO water 25 100 a (89.7, 100) 100 b (89.1, 100) 100 b (78.2, 100) 65.2 c (54.5, 74.9)
RO water 50 100 a (88.4, 100) 100 b (67.2, 100) 100 b (82.4, 100) 26.9 b (18.0, 37.6)
1% sucrose 25 100 a (88.8, 100) 84.4 a (67.5, 94.9) 95.1 a (82.5, 99) 16.8 b (10.5, 25.3)
1% sucrose 50 96.0 a (83.3, 99.9) 72.0 a (54.8, 86.9) 55.0 a (41.1, 68.7) 2.8 a (0.8, 8.9)
Significance
Vase solution P=0.19 Pb0.001 Pb0.001 Pb0.001
Stem length P=0.22 P=0.23 Pb0.001 Pb0.001
Solution× length P=0.97 P=0.99 P=0.99 P=0.68
Percentage of abscised florets/ buds was determined after 8 days vase life. Values are means and 95% confidence intervals for the means (95% CI). Means within a
column with the same letter are not significantly different at the 5% level.
33G.K. Burge et al. / South African Journal of Botany 76 (2010) 30–36abscission than stems held in 2.5% sucrose alone, but the
abscission rates were not significantly different between the NAA
and sucrose treatments (Table 4). The abscission of senesced
florets did not alter with any pulse treatment up to 48 h.
Abscission of open florets was reduced with a 48 h pulse of 2.5%
sucrose, and the relative abscission of buds had a decreasing trend
as stems were pulsed for 24 h, 36 h and 48 h (Table 4).
3.6. Effects of ethylene and STS followed by sucrose on
abscission
Bud and floret abscission was extremely low with all STS
treatments compared to control stems (no STS treatment), and
ethylene did not increase abscission of any stems (Table 5). The
stems treated with STS had significantly more open florets than
stems not receiving an STS pulse (mean 7.5 versus 2.0 florets/
stem; Pb0.01), but ethylene had no significant effect on the
number of open florets. In this experiment the stems were
placed in 2.5% sucrose vase solution following the STS treat-
ment, whereas in the STS experiment in which there was no
response to STS, the stems were placed in water following the
STS treatment.
4. Discussion
These experiments show that assimilate supply is an
important factor in determining the abscission of buds and
open florets in A. praecox. Sucrose vase solution of 2.5 or 5%
greatly reduced abscission of buds and open florets (Table 3).Table 2
The effect of floret/bud removal treatments on the abscission of florets/buds on cut
Treatments
(% remaining)
Senesced florets Open
Mean (%) 95% CI Mean
100 (control) 100 b (85.8, 100) 66.5 a
50 100 b (78.2, 100) 72.7 b
25 98 b (47.8, 100) 9.2 a
12.5 69 a (24.5, 91.5) 0 a
Significance P=0.006 P=0.0
Percentage of abscised florets/buds was determined after 9 days vase life. Values are
column with the same letter are not significantly different at the 5% level.None of the treatments prevented the abscission of senesced
florets, indicating that the abscission of senesced florets is
independent of carbohydrate supply. This is consistent with the
findings of Mor et al. (1984), who reported that sucrose pulse
treatments (48 h, 10–20% sucrose) reduced floret abscission
and improved vase life of A. orientalis stems that were
harvested prior to floret opening, but did not improve the vase
life of more mature stems.
Reductions in stem length to 25 cm from 50 cm increased
bud abscission (Table 1). In contrast, a reduction in the floret/
bud numbers per stem effectively prevented the subsequent
abscission of buds and open florets (Table 2). These responses
may be due to a reduction in the supply of and demand for
assimilates. Reductions in stem length and the associated stored
carbohydrate, together with a greater number of florets per stem
may increase competition between florets for the available
assimilates, and an inadequate supply of carbohydrate leads to
greater levels of abscission.
There are few examples of floret and bud abscission in cut
flowers that are attributable to low sugar or carbohydrate supply.
Flower abscission ofCapsicum annuum has been related to a low
sugar or starch accumulation in the flower (Aloni et al., 1996).
Low light levels and leaf removal increased flower abscission,
and cultivars that accumulated less sugars and starch in the
flowers were more sensitive to flower abscission (Aloni et al.,
1996). Ichimura et al. (2000) found that mannitol, the major
carbohydrate in Delphinium, delayed petal abscission in cut
Delphinium stems, and proposed the cause was manifested
through reducing sensitivity to ethylene, and acting as a source forA. praecox stems.
florets Buds
(%) 95% CI Mean (%) 95% CI
b (51.3, 85.8) 41.9 c (36.1, 47.8)
(55.2, 91.3) 25.9 b (19.6, 33.0)
(0.7, 33.9) 2.2 a (0.6, 7.7)
(0, 70.8) 0 a (0, 8.8)
03 Pb0.001
means and 95% confidence intervals for the means (95% CI). Means within a
Table 4
The effect of NAA treatment (300 mg/L spray) and longer term sucrose pulse treatments (12 h, 24 h, 36 h, 48 h, and 10% sucrose) on floret/bud abscission of cut A.
praecox stems.
Treatments Senesced florets Open Florets buds
Mean (%) 95% C.I. Mean (%) 95% C.I. Mean (%) 95% C.I.
RO water 100 b (79.4, 100) 100 b (75.3, 100) 49.0 d (38.5, 59.6)
Sucrose vase solution 51 a (26.2, 87.8) 0 a (0, 23.2) 0.9 a (0.1, 6.3)
Sucrose vase solution+NAA spray 85 ab (35.9, 99.6) 14.9 a (2.4, 52.6) 4.7 ab (1.9, 10.8)
12 h sucrose pulse 91 b (58.7, 99.8) 85.9 b (48.5, 97.8) 28.9c (21.1, 37.7)
24 h sucrose pulse 100 b (71.5, 100) 82.4 b (50.3, 96.0) 26.7c (18.9, 35.7)
36 h sucrose pulse 80 ab (34.9, 96.8) 82.6 b (50.5, 96.1) 12.8 b (7.3, 21.2)
48 h sucrose pulse 100 b (80.5 ,100) 18.8 a (5.3, 46.4) 4.3 a (1.6, 10.7)
Significance P=0.004 Pb0.001 Pb0.001
The percentage of abscised florets/buds was determined after 9 days vase life. Values are means and 95% confidence intervals for the means (95% CI). Means within a
column with the same letter are not significantly different at the 5% level.
Table 3
The effect of sucrose content in vase solutions and pulse treatments on the abscission rate of florets/buds on cut A. praecox stems.
Treatments Senesced florets Open florets Large buds Small buds Total buds
Mean (%) 95% CI Mean (%) 95% CI Mean (%) 95% CI Mean (%) 95% CI Mean (%) 95% CI
RO water 100 (90.3, 100) 100 c (88.4, 100) 96 c (74.1, 99.6) 31.7 d (23.2, 39.3) 39.2 d (31.3, 47.3)
1.25% sucrose vase solution 98 (85.5, 100) 34.4 b (16.6, 54.9) 32.5 b (14.1, 56.5) 2.5 a (0.7, 7.2) 6.0 a (2.8, 11.5)
2.5% sucrose vase solution 98 (86.8, 100) 12.4 b (3.4, 29.6) 5.0 ab (0.5, 30.4) 1.5 a (0.3, 5.2) 1.8 a (0.5, 5.7)
5% sucrose vase solution 97 (85.8, 100) 0 a (0, 8) 0 a (0, 14.3) 1.0 a (0.2, 4.9) 0.9 a (0.2, 4.8)
1.25% sucrose pulse 100 (91.8, 100) 89.7 c (67.8, 98) 93.6 c (76.3, 98.8) 25.8 cd (18.2, 32.8) 34.5 cd (27.1, 42.2)
5% sucrose pulse 100 (90.3, 100) 94.3 c (75.2, 99.2) 91.5 c (69.7, 98.4) 17.9 bc (11.4, 24.4) 25.8 bc (18.9, 33.3)
10% sucrose pulse 98 (87.1, 100) 100 c (87.2, 100) 81.5 c (63.9, 92.9) 29.2 d (21.4, 35.9) 36.5 d (29.4, 43.8)
20% sucrose pulse 98 (86.8, 100) 93.5 c (72.5, 99.1) 73.1 c (51.7, 88.8) 14.8 b (8.9, 20.9) 21.7 b (15.4, 28.8)
Significance P=0.75 Pb0.001 Pb0.001 Pb0.001 Pb0.001
Percentage of abscised florets/buds was determined after 8 days vase life. Values are means and 95% confidence intervals for the means (95% CI). Means within a
column with the same letter are not significantly different at the 5% level.
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content is thought to act as a biochemical signal involved in
mechanisms controlling fruitlet abscission (Aziz, 2003; Iglesias
et al., 2006). Iglesias et al. (2006) reported that carbohydrates
regulate fruitlet abscission occurring at the pedicel abscission
zone in citrus (Iglesias et al., 2006). In addition, the group
demonstrated that calyx zone abscission of citrus fruitlets wasTable 5
Effect of an STS pulse (4 mM, 4 h) followed by ethylene treatment (9 µl/L for 0 h,
Treatments
Ethylene (h)
Open florets
Mean (%) 95% CI
STS (h) 0 4 0 4
0 74.0 b 9.4 a (54.5, 88.9) (3,
2 78.9 b 14.5 a (60.6, 91.7) (5.6
8 61.9 b 8.0 a (45.2, 77.9) (2.1
24 78.4 b 10.6 a (66.8, 88.8) (3.3
Significance
STS Pb0.001
Ethylene P=0.24
STS×ethylene P=0.94
The percentage of abscised buds/florets was determined after 13 days vase life in a
intervals for the means (95% CI). Means within a column with the same letter are nregulated by both carbohydrate and ethylene (Iglesias et al.,
2006). Sugar levels have also been implicated in the regulation of
Vitis vinifera fruitlet abscission (Aziz, 2003).
Sucrose vase solution concentrations of 1 or 1.25% were less
effective than 2.5 or 5% at reducing abscission on A. praecox
cut stems (Table 3). In addition, pulsing cut stems with 10%
sucrose for 36 h and 48 h was found to reduce abscission of2 h, 8 h or 24 h) on floret/bud abscission of cut A. praecox stems.
Buds
Mean (%) 95% CI
0 4 0 4
20.7) 25.2 b 3.9 a (16.5, 34.2) (1.2, 10.2)
, 27.5) 22.4 b 7.2 a (14.1, 31.2) (3.1, 13.5)
, 20.8) 21.7 b 4.9 a (13.7, 30.1) (1.7, 11.3)
, 23.4) 27.9 b 5.3 a (19.1, 36.8) (1.9, 11.6)
Pb0.001
P=0.79
P=0.69
solution containing 2.5% (w/v) sucrose. Values are means and 95% confidence
ot significantly different at the 5% level.
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buds and open florets (Table 4). The longer 48 h pulse
treatment, however, was still less effective than continuous
sucrose vase solution treatments (Table 3). The relative
ineffectiveness of pulse treatments and lower sucrose concen-
trations in vase solutions are probably due to the low water
uptake by A. praecox cut stems (1–3 ml/day) relative to other
cut flowers (60 ml/day for roses (Durkin, 1980), 15 ml/day for
Thryptomene (Jones et al., 1993), 20–40 ml/day for Leptos-
permum (Burge et al., 1996)). Although not directly measured
here, we assume a lower water uptake from vases correlates
with lower available sucrose for floret development and greater
abscission.
Mor et al. (1984) identified two Agapanthus varieties
(‘Mooreanus’ and ‘Albidus’) that responded differently to
treatments of STS and sucrose. STS pulse treatments reduced
abscission in ‘Albidus’ up to 70%, but only by 26% in
‘Mooreanus’. When the STS pulses were followed with a 48 h
sucrose pulse, abscission of ‘Mooreanus’ florets was further
inhibited, but abscission of ‘Albidus’ florets was not (Mor
et al., 1984). These findings contrast with our results. We found
the abscission of florets on stems pulsed with STS (4 mM, 4 h)
and then held in water was not significantly different to the
control stems not treated with STS (data not shown). In our
subsequent STS/ethylene experiment stems were held in
sucrose vase solutions after an initial 4 h STS pulse and floret
abscission was reduced from a rate of 74% to just 9%. In
addition to reducing abscission, STS treatment increased the
number of open florets (by nearly 4-fold) when stems are held
in sucrose. The relative strength of floral tissues for
carbohydrate from the stem and vase solution has been sug-
gested to influence petal senescence and vase life of both
carnation and Brodiaea (Mor et al., 1980; Cook and Van
Staden, 1983; Han et al., 1991). STS treatments were found to
divert assimilate from the ovary to the petals of carnation thus
extending vase life (Cook and Van Staden, 1983). Perhaps a
similar situation occurs for cut stems of A. praecox, where STS
treatment may have an impact on the relative sink strength of
floret tissues, and in the presence of vase solutions containing
sucrose reduces the rate of floret abscission.
Within a species, the sensitivity to ethylene can vary greatly
between varieties. Bunya-atichart et al. (2006) and Uthaichay
et al. (2007) identified Dendrobium varieties in which ethylene
dramatically increased flower abscission through to varieties
that were insensitive to ethylene. Both 1-MCP and STS reduced
abscission of all varieties to a very low level (Bunya-atichart
et al., 2006; Uthaichay et al., 2007). While A. orientalis
varieties are sensitive to ethylene (Mor et al., 1984), it is clear
from the current study that the abscission mechanism of
immature (buds) and open florets on cut stems of an A. praecox
is relatively insensitive to ethylene: no abscission response to
ethylene treatment was measurable (Table 5), and STS alone
had no effect on abscission (data not shown).
In summary, the current study identified carbohydrate
supply as a major factor influencing bud and floret abscission
in A. praecox. Assimilate supply (or mobilization of car-
bohydrates stored in the stem) was found to lower abscissionrates of florets after harvest. Stems held in vase solutions
containing 2.5 or 5% sucrose reduced total floret abscission to
less than 2% of the control abscission rate (Table 3). Similarly,
a relatively long pulse treatment (10% sucrose, 48 h) markedly
reduced bud abscission (b5% abscission). However, such long
pulse treatments are impractical in a commercial environment
and are also less effective for preventing abscission of open,
mature and senesced florets. Sucrose-containing vase solutions
reduced abscission of buds and open florets, subsequently
causing more open florets to be held on a stem, and providing a
superior postharvest floral display. The long-term solution to
postharvest bud abscission in Agapanthus spp. is to develop
varieties that are not prone to this disorder. The current study
used an experimental approach that allowed the separation of
factors causing floret abscission in A. praecox. This knowl-
edge should therefore, guide the future selection of breeding
lines so that varieties have longer stems with fewer florets and
are therefore less prone to shattering after harvest.
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